Introduction
Jean Fajadet announced the creation of the new EAPCI Nurses and Technicians (N&T) committee in the April 2014 issue of EuroIntervention (1) . An EAPCI program dedicated to Nurses and Allied Professionals (NAP) involved in the field of interventional cardiology was formed. The purpose of the program was to promote networking, to share information and knowledge among NAPs throughout Europe.
Interventional cardiology has witnessed tremendous changes over the years from mainly diagnostic procedure in an elective population to critically ill patients affected by acute myocardial infarction . In this perspective, NAPs should remain up-to-date concerning the latest devices used in different clinical procedures, advanced knowledge in the pathophysiology of acute coronary syndrome and techniques to stabilize and maintain hemodynamic stability of patients with severe heart conditions.
All new devices and techniques require training and continuing education (1) . Therefore, an important task for the EAPCI, Nurses and Allied Professionals committee was to create a working group with the mission to establish a sound educational foundation. The educational preparation of nurses and allied professionals working in the Cardiac Catheterization Laboratory (cath lab) across Europe is diverse, with variations in educational settings. Therefore, the first assignment was to define, develop and provide minimum training standards for NAPs in Europe.
At the PCR 2012 a survey (2) was given to develop a picture of where cath lab NAPs stand, both in education and professional development in Europe. The objectives of this survey were to gather information to assess the educational and professional requirements needed in European countries to work in the specialized area of cath labs. The EAPCI, NAP committee has used this information to help develop the aims and goals of this curriculum.
In the survey, 52% answered they needed extra qualifications beyond basic education to work in the cath lab. These extra qualifications were as follows:
 73% need to know how to read an ECG  50% need at least 1 year of basic experience  28% needed Intensive Care Unit (ICU) experience for at least 1 year  54% need ACLS (advanced cardiac life support) training  50% also answered that you can come directly from basic education These results were analysed and summarized with the following questions at issue: In the 2012 questionnaire, the basic educational training was 40% through hospital based diploma programs and 40% from programs in the university. Fifteen percent were from other types of training programs. Therefore, the goals of providing a tool of basic standards for NAPs practicing in the cath lab, a curriculum and matching competencies were developed so that all countries can use them as guidelines in their national context. The curriculum can be tailored for use according to the legislative and regulatory standards that govern practice within the health facility / country.
It should be expected that the programs for each country / facility / profession will include some specific content areas that are mandatory.
These areas should include, but not limited to: aseptic technique, blood-borne pathogens, radiation protection and safety, cardiovascular anatomy and physiology, pathophysiology, procedures & protocols for diagnostic left and right heart and vascular catheterization, cardiovascular pharmacology, interventional cardiovascular catheterisation procedures, cardiovascular patient assessment, hemodynamic monitoring, cardiovascular cath lab complications.
Furthermore the rationale behind these basic guidelines was to provide the NAPs in Europe with the possibility to implement and create a European standard of basic knowledge, skills required to provide the best possible care and to contribute to the ESC mission "to reduce the burden of cardiovascular disease in Europe".
Cardiac Cath Lab Curriculum Aims
The aim of this curriculum is to provide a standard educational guidance for specializing in interventional cardiology after initial qualification. In the best scenario the curriculum will be used to provide the basis of training and education for a university based specialty in Interventional Cardiology for NAPs. Following the lead of the EAPCI ESCeL platform we intend to develop a similar tool through educational modules. The curriculum can also be used as a basis for training NAPs on a certificate based level, and by doing so, it shall provide a validation that a NAP possesses specialty knowledge in clinical decision making, beyond the basic level (4) .
Much of the work in the cath lab can be captured by tasks and responsibilities that must be intrusted to individuals. The skills and competencies in this curriculum require the professional to integrate multiple competencies from several of the domains (5) . When the allied professional has required the necessary skills and attitudes to carry out the tasks in the curriculum as an individual they can then be considered to have fulfilled the basics, therefore beginning the path to expert level following the theory of Benner (6).
This curriculum is not designed to replace current modules or curricula already in use. The declaration of Bologna (7) emphasised the need for a unified programme of higher education in Europe. This curriculum is the beginning of a process for a unified, standardised education for NAPs, that we hope will take us a step closer to our goal of providing certification and online education programmes to promote continuing professional development (8).
Development of the Core Curriculum for Cardiac Catheterisation Laboratory Nurses and Allied Professionals
Working in the cath lab, a highly technical specialist area, requires constant updates in knowledge. This framework for NAP in the cath lab has been developed with this in mind. The curriculum is based on the framework developed by the Cardiovascular Council of Nurses and Allied Professions (CCNAP) (9) adding to it the specialty areas of knowledge needed within the cath lab, composing nine core areas of themes. The technical aspects of knowledge in this curriculum will be addressed by providing a competencies matrix for use in educational development or introduction of new staff in the cath lab. The basic foundation of educational strategies, assessment, approaches, and testing can be found in the CCNAP document (10) . In addition, the basic concepts of teaching and learning discussed in the original document (9) also pertain to NAPs working in a cath lab.
The curriculum is for use in the specialty cardiovascular setting of the cardiac cath lab. The document recognises the continuum of expertise leading to an advanced / specialist practice and is a complete framework for the level of novice to expert in the cardiac cath lab. According to the survey (11) there is variability in content, teaching, learning and evaluation methods in post registration education programmes in Europe. This curriculum has been developed with the future goal of providing certification for NAPs in interventional cardiology. The structure of this curriculum allows cath labs to start preparing and structuring there training programmes to achieve a high level of standards in the education of cath lab assistant personnel.
Structure
Basic training in cardiovascular knowledge should be a prerequisite for NAPs specializing in interventional cardiology (theme 1 Fundamentals of Cardiovascular Pathophysiology). When the novice has attained the knowledge of basic cardiology then they may progress onto the other themes.
Learning Objectives for the Specialty of Interventional Cardiology
1. Apply evidence based medicine and current guidelines to meet individual patient needs and characteristics.
2. Be able to understand and explain the medical procedure or surgical treatment the patient will receive, to patient and relatives.
3. Acquire the theoretical knowledge and practical skills to assist in all procedures in the cath lab.
4. Assist in pre-procedural, peri-procedural and post procedural patient care and management. .
5.
Identify the optimal strategy to assist in managing procedural related complications.
Levels of Experience and Time Frames for Education/ Training Beginner
The novice / beginner has no experience in the cath lab, limited ability to demonstrate safe practice and requires continual verbal and physical cues from a local trainer (at least at competent level). He / she are unable to use discretionary judgement (6) (12). 2. Scrubs in on basic angiographic procedures under the supervision of a competent staff member using appropriate sterile technique.
3. Circulates during a basic angiographic procedure being responsible for the patient's well-being, assisting the scrub NAP, observing vital signs and hemodynamic monitoring during the procedure and intervening when necessary.
4. Caring for a patient after a basic angiographic procedure, observing for complications, assisting in access site compression, and giving a proper handover to the transferring ward.
After completion of these tasks the beginner should gain confidence and comprehension of the different tasks for the basic knowledge of angiographic procedures and then proceed to caring for elective angioplasty.
Advanced Beginners
The advanced beginner demonstrates marginally acceptable performance due to prior experience in actual situations. The advanced beginner is efficient and skilful in parts of the practice area, with limited experience requiring occasional supportive cues. Requires support in clinical practice from someone at least at competent level (6,13).
1. Assists in preparation of the patient for all procedures under the supervision of a local trainer (who should be at a competent level).
2. Scrubs in on all procedures under the supervision of a competent staff member using appropriate sterile technique.
3. Circulates during all procedures being responsible for the patients' well-being, assisting the scrub NAP, observing vital signs and hemodynamic monitoring during the procedure and intervening when necessary.
4. Caring for a patient after all procedures, observing for complications, assisting in access site compression, and giving a proper handover to the transferring ward.
After completion of these tasks the advanced beginner shows confidence and comprehension. When they are able to work unsupervised, they are considered competent.
Competent
The competent NAP is able to demonstrate efficiency, is coordinated and has confidence in his / her actions. For the competent trainee, a plan establishes a perspective, based on considerable conscious, abstract and analytic contemplation of the problem. The competent trainee has been encountering similar situations in the cath lab and have the ability to master and manage but still lack the speed and efficiency (6, 12) .
After completion, the competent NAP demonstrates skills in patient preparation, circulates, scrubs in, and cares for patients after a procedure without supervision.
They develop their skills and awareness of complications that may occur and have the knowledge to assist and intervene when necessary. They are able to learn new techniques and add them to their skills.
Proficient
The proficient NAP perceives situations as a whole rather than in terms of small details and has learned from reflection on experiences in the cath lab what events to expect in a given situation and how to modify strategies in response. This holistic understanding improves decision making because the NAP now has a perspective on which aspects in the present situation are important (6, 12) .
After completion, the proficient NAP demonstrates skills in patient preparation, circulates, scrubs in, and cares for patients after a procedure without supervision.
They develop their skills and awareness of complications that may occur and have the knowledge to assist and intervene when necessary. They are able to learn new techniques and add them to their skills. They are often the team leader. They are proficient in knowledge of guidelines and make sure they are followed during practice by all staff members. The local trainer should have achieved this level.
Expert
The expert professional has an intuitive grasp of each situation and identifies the problem without time delay. The expert operates from a deep understanding of the total situation. His / her performance becomes fluid, flexible and highly proficient.
Highly skilled analytic ability is necessary for situations of no previous experience (6, 12) .
After completion the expert professional demonstrates skills and prepares, circulates, scrubs in, and cares for patients after a procedure without supervision. They are able to operate with ease and always have a grasp on complex situations using intuition and analytical approaches to provide the best care. The NAP at expert level is often clinical specialists whereas many countries require a master degree to be considered an expert. The trainer is responsible for assessment of the trainee to ascertain that they are ready to advance to the next level of experience.
The local trainer should be directly involved in observing the trainee, they should come from the same institution, and have at least achieved the level of competent.
There should be regular intervals of assessment and all assessment should be 
Organization of the Training

Entry Requirements
It is recommended that applicants for specialty training in interventional cardiology for
NAPs have successfully completed a degree in their profession, diploma based training will also be considered. It is recommended that the candidate be recognized by a National Society for Cardiology.
In countries where there is an advanced cardiovascular training for NAPs, this attendance will be considered in the selection process, but no specific experience in interventional cardiology is required to enter this programme.
Requirements for Training Centre
Training institutions should be recognized by a National Society for Cardiology as being competent to provide a complete training programme, either in the same centre or in collaboration with others.
It is recommended that the training centre should have an independent interventional cardiology unit, allowing the trainee to follow the patient from the admission to the completion of Interventional treatment and during follow-up.
The presence of a programme of peripheral interventions, treatment of adult congenital heart disease, performance of septal ablation for hypertrophic cardiomyopathy and valvuloplasty are useful adjuncts to the centre qualification. An electronic database of diagnostic and interventional procedures regularly audited by the National Cardiology Society is desirable to ensure that the number and types of interventions required according to the training scheme are met.
It is recommended that the interventional cardiology programme should perform at least 800 coronary angioplasties per year including acute coronary syndromes and primary angioplasty. These requirements are highly desirable but exceptional cases can be considered for skilled groups with smaller annual procedural volume or not able to practice acute interventions because of poor departmental or country organisation of health services.
It is recommended that the training institutions have a library and internet facilities offering access to the current world scientific literature, specifically major international journals relating to cardiology and internal medicine, and should provide the necessary physical infrastructure for training including conference rooms and allocated office space for trainees.
The trainee should be provided with the opportunity to participate in basic scientific or clinical research. If basic science research facilities are not available in the training institution, collaboration with centres that offer this option should be made available for the trainee.
Requirements for Local Trainers
Trainers should be recognized by the National Training Authorities / National
Societies and supervision of training should be available at all times. There should be a minimum number of expert NAPs in the training institution to ensure training in all areas included in the Core Curriculum. Ideally the number of trainees should not exceed the number of local trainers (full-time equivalent).
Delivery of the curriculum may be facilitated by a structure that includes a national training director, a local training director (or educational supervisor), and multiple local trainers. The local training directors (or someone else involved in the organization of training) should be responsible for organizing the training programme in interventional cardiology for NAPs, coordinating external rotations to referral centres, attendance at courses and congresses, and organizing structured learning.
It is recommended that most of the training should be performed by local trainers whom are permanent NAP staff and there are at least two trainers available, with an experience of at least 1,000 coronary interventions and more than five years' experience mainly dedicated to interventional cardiology.
It is recommended that the local trainer also ensures that the trainee attends formal training courses and is involved in the research and educational activities of the department.
Adjunctive Training
The following procedures are part of the core curriculum but should be considered as 
Cardiac Catheterisation Laboratory Curriculum Content
The syllabus was developed by a panel of experts from various allied health professions working in the cath lab. The syllabus content is arranged in nine themes with some overlap amongst themes, basing much of the content from the original CCNAP curriculum (9) . Considerations in the development were the various roles different professions have in the cath lab and the highly technical knowledge needed.
The ESC guidelines and evidence based practice are also used in the development of the curriculum.
Syllabus
In this section the nine themes that characterise the Cardiac Catheterisation Laboratory Core Syllabus are presented in Table 1 . 
Core Curriculum Themes
In this section the core curriculum themes will be presented with learning objectives, knowledge, skills, attitudes and behaviours
Theme 1-Fundamentals of Cardiovascular Pathophysiology
Content will include learning about coronary and non-coronary anatomy, pathophysiology and physical manifestations of cardiovascular conditions and clinical manifestations of diseases that are commonly treated by interventional cardiovascular procedures which will be arranged in two broad groupings. (Table1). 
Objectives
Theme 2 -Fundamentals of Procedure & Technique
Content will include learning about the need to identify the optimal strategy of interventional treatment including device and technique selection, development of alternative strategies in case of failure of the initially chosen approach, and handling of unexpected complications (Table1).
Objectives
 Have a solid knowledge base, in all techniques and materials used in the cath lab to be able to function properly in the role of scrub person and circulator.
 Understand the use of and different types of materials and techniques needed for coronary, structural heart and peripheral interventions.  Ability to discuss intracoronary imaging as a guidance tool during PCI to optimize its results or to identify peri-procedural problems.
 Ability to use intracoronary imaging as a guidance tool during structural interventions.
Attitudes and Behaviour
 Promotes safe use of radiation  Protects the patient and cath lab team from radiation  Define your role in avoiding radiation injury  Optimizes the use intracoronary imaging
Theme 4 -Optimising Cardiovascular Risk Factors Control in the Cath Lab
Content will address cardiovascular risk assessment and interventions using the opportunity to support primary and secondary prevention in the cath lab. (Table 1  The main non-modifiable risk factors (genetics, age and gender).
 Emerging cardiovascular risk factors (psychosocial, biomarkers, hormones, diseases).
 Evidence based strategies for cardiovascular prevention (effective communication).
Skills
 The ability to use effective interview skills, collects and selects relevant patient history and identify cardiovascular risk factors.
 Ability to educate the patient and family about the importance of risk factor management and support self-management of healthy lifestyle changes and the development of strategies to control risk factors after discharge.
 Ability to verify if the patient adheres to prescribed medications and recommendations.
 Demonstrates how to assess risk rapidly and with sufficient accuracy through the SCORE system accordingly to the country. 
